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(54) Braking distance indicating and warning device 

(57) A device mounted m an automobile vehicle includes a signal emitting device 4, and a detector 5 for detecting a 
reflected signal from a preceding vehicle. A device 6 computes the distance of the preceding vehicle which is compared 10 
with braking distance BD computed 9 with reference to own vehicle speed V, road state W/O, and other data i F 

If BD is greater than D. then an alarm signal 12 is generated. Alarms may be visual displays and/or audible signals or 
messages. A continuous display may be provided in analog or digital form. A warning message may be displayed to a 
following vehicle. 
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At least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy 
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Braking Distance indicating and Warning Device 

This invention relates to a braking distance indicating 
and warning device. 

It is generally acknowledged that motorists, driving at 
high speeds for example on motorways frquently drive their own 
vehicle too close to an immediately preceding vehicle to be able 
to avoid collision should the vehicle in front stop, or indeed 
merely check its speed. The distance in which a vehicle can be 
brought to a halt at any given speed is known as the 'braking 
distance 1 and varies not only with speed; but also the wieght of 
the vehicle including its probably variable from one journey to 
the next, load; the condition of its brakes; and the road 
surface, particularly whether wet or dry. The consequences of 
driving too close are all too well known, and often involve 
multi-vehicle end-to end collisions occuring as a result of a 
leading vehicle experiencing catastrophic failure of some kind 
such as a tire blow-out, or colliding with another vehicle or a 
road fixture in poor visibility. Nevertheless, despite repeated 
warnings by police and road organisations, too-close following 
of a preceding vehicle is virtually universal. 

An object of the present invention is to provide an 
indicating and warning device: which will give an indication to 
a driver that his vehicle is too close to an immediately 
preceding vehicle, that is that the separation of his vehicle 
from the vehicle in front is less than the safe braking distance 
of his vehicle at the speed at which his vehicle is moving at 
the instant of measurement. 
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According to th* invention, an indicating and warning 
device comprises means for detecting the distance between two 
vehicles, in one of which the dive is located; means for 
determining the velocity of the said one vehicle; means for 
computing a safe braking distance -for the vehicle in relation 
to at least the velocity thereof; means for comparing the 
computed distance with the actual distance detected by the 
detecting means, and means for activating a display or warning if 
the actual distance is equal to or less than the computed 
distance. 

The distance detecting means may comprise an emitter 
for emitting a pencil beam of electromagnetic radiation, or 
pulsed sonic signals at an inaudible ultrasonic frequency for 
example; a detector for sensing reflection of the emitted 
sonic or electromagnetic signals; and a circuit for determining 
the range of a target, e.g. with reference to the time lapse 
between pulse emission and reception of the reflected pulse. 
Means for detection of doppler shifting of the reflected signal 
may also be included, so that an indication can be given of 
relative velocities, as when the vehicle is overhauling a 

preceding vehicle. 

The velocity of the vehicle may be determined by the 
usual speedometer of the vehicle, and a signal generated 
corresponding to the velocity derived from the speedometer 
and applied to the comparator means. 

The computing means and comparator means may be 
embodied in a microprocessor which is appropriately programmed 
to compute the braking distance not only from the current speed 
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of the vehicle, but also with reference to non-variable and 
other variable data, such as the mass of the vehicle and load, 
and/or the state of the road, for example alternate values 
being adopted depending upon whether the road surface is wet 
or dry, which may inturn be determined simply by whether the 
windscreen wipers are on or of, as the presence or absence of 
spray is a good indicator • The micro processor may be 
programmed to for example sample the speed and distance at e.g. 
one second intervals, and perform a calculation and coparision 
for each sample, displaying an appropriate output from the 
conclusion of one calculation and comparision until the 
completion of the next. 

The micro processor is preferrably arranged to drive a 
display, which may take one or more possible forms. For example 
one form of visual display may comprise an arcuate window, 
disposed concentrically about and above a speedometer, graduated 
to show computed braking distance, and a brightly coloured, eg 
red, orange, or pink luminescent flag which shows target distance 
on the same scale. Other forms of display, which may be separately 
or concurrently used are visual indicators which may e.g. flash 
and display a legend such as 1 TOO CLOSE - SLOW DCWT; 1 , audible 
warnings, and a read out screen displaying simply the braking 
distance and vehicle distance as a numerical display, with a light 
which can flash when the vehicle distance is within the braking 
distance. 

Audible warnings may take the form of a beeper or other 
continuous or discontinuous signal , or a synthesised or recorded 



voice speaking a warning message. As a final stage, the 
processer may be programmed to apply a throttle control or 
engine governor, or in extremis , apply the brakes of the vehicle. 

It is preferred that the warnings should begin with low 
intensity indications when the braking distance begins to 
exceed vehicle distance, intensifying as the separation narrows, 
and becoming strident before any action is taken to intervene 
in the control of the vehicle. 

In another embodiment, an additional device may be 
mounted to detect the distance of a following vehicle and arranged 
to display a message such as ' TOO CLOSE- SLOW DOWN 1 from the rear 
of the vehicle so as to be visible to the driver of a following 
vehicle. 

A preferred embodiment of device according to the 
invention will now be described by way of example, with reference 
to the accompanying drawings, wherein:- 

Fig. 1 is a diagrammatic plan view of a vehicle carrying 
the device according to the invention, and a preceding vehicle ; 

Fig. 2 is a block logic diagram illustrating the mode 
of operation of the device; 

Fig. 3 is an elevation view of an embodiment of display 
forming part of the device according to the invention; 

Fig. 4 is a diagram of a continuous digital display; and 

Fig. 5 is a rear view of a vehicle fitted with a modified 

form of the device. 

As shown in Fig. 1, a car 1 is equiped with a braking 
distance indicating and warning device according to the invention. 



This includes a transmitter and detector mounted in a housing 2 
on the front of the vehicle for emitting a signal and detecting 
the reflection of the signal from a preceding vehicle, such as 
truck 3. The emitted and reflected signal may for example be a 
suitably modulated electromagnetic signal (e.g. infra-red) or a 
sonic signal. 

The transmitter 4 and detector 5 are in Fig. 2 connected 
to a computing device 6 which computes the distance D between the 
vehicles 1 and 3 by reference to some characteristic of the 
reflected signal as compared to the transmitted signal; e.g. 
continuous doppler measurements in conjunction with the velocity 
of the home vehicle 1 may allow distance at any time to be 
computed, or with sonic signals, the time lag between transmitted 
and reflected signals may allow distance to be computed on the 
principle of 'Sonar 1 . Geometric methods, e.g. triangulation of the 
direction of reflected signals may be used if the transmitter and 
detector aire set apart on a base line of say 1 metre ^ Q£j*!* /ai H i x 

In addition, inputs are taken from an own-vehicle speed 
sensor 7 with the usual speedometer display 8 to produce a speed 
input V,and a data input F of the required braking distance 
formula; and a further input W/D which indicates whether the road 
surface is wet or dry. taken from the on/off state of the wind 
screen wipers. The inputs V, F, and W/D are applied to a computing 
device 9 which produces a value BD, braking distance, which 
indicates the safe braking distance of the vehicle at the current 
speed on present road conditions. 
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The output BD from device 9, and D from device 6 are 
input to a comparator 10 which simply determines whether D or BD 
is the greater and actuates alternative outputs 11, 12 accordingly. 

Output 11 is actuated while D>BD, that is the own vehicle 
1 can be brought safely to a halt without colliding with the rear 
of the preceding vehicle 3. While output 11 is live, there is no 
alarm condition, and warning lights are not displayed, nor other 

measures taken. 

When D<BD, output 12 is actuated, as the own vehicle 1 
can no longer be brought safely to a halt. Flashing lights and 
other alarm indicators may be activated in the alarm condition thus 
initiated, and an increasing excess of BD over D may when set 
thresholds have been passed, actuate a graduated series of alarms 
for example the first indication may be a flashing light, followed 
by a taped or synthetic voice announcement, leading to more 
extrme visual and auditory warnings before proceeding to gradually 
close the throttle so that the vehicle looses engine power and 
thus cannot maintain speed, and thus falls further behind the 
preceding vehicle. 

In addition, the outputs BD and D of devices 6 and 9 may 
be used to drive continuous displays such as is shown in Fig. 3 
wherein an additional arcuate display window 15 is disposed 
concentrically above a standard speedometer dial 16, and is 
graduated to display braking distance in metres. A pointer 17 
indicates the moroent-to-moment braking distance, whilst the 
distance to the nearest preceding vehicle is indicated by a 
brightly coloured flag 18. 



Alternatively, a^nuncricai display may be used, as in 
Fig. A, wherein one display JO for distance is juxtaposed above 
a second display 21 for braking distance , A light 22 may be 
associated with the numerical displays, and begin flashing when 
braking distance begins to exceed the range to the preceding 
vehicle, e.g. as shown wherein the excess is marginal. 

Finally, in an alternative or additional embodiment, a 
similar arrangement od transmitter and detector 25 may be mounted 
on the rear of a car, with the same computing arrangements as 
suggested above. However the main display is a warning sign 26 
carried for example on the rear shelf of the car, with an 
appropriate legend such as 1 TOO CLOSE-SLOW DOWN 1 which is 
actuated when a following vehicle is computed as being within 
braking distance of the rear of the vehicle. 

It will be appreciated that the computational functions 
of the devices 6, 9, and 10 may be embodied in a suitably 
programmed microprocessor. The program of the latter may if 
desired may take into account all manner of complex interacting 
factors; or deal with a simplified formula with a written in 
safety factor. 

In an additional device , an arrangement may be provided 
whereby braking lights of a. vehicle are illuminated with variable 
intensity as the brake pressure increases or decreases. For 
example, when a light brake pressure is used onlt two lamps may 
be lit, while with a medium pressure four, and in braking hard 
six lamps may be lit. This will indicate to a following vehicle 
whether the vehicle will slow down suddenly, or more gradually. 
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Claims 

1. A braking distance indicating and warning .device comprising 
detecting means for detecting the distance between two vehices, 
in one of which the device is located: . 

means for determining the velocity of said one vehicle; 

means for computing a safe braking distance for the vehicle 

in relation to at least the velocity thereof? 

means for comparing the computed distance with the actual 

distance detected by said detecting means; and 

means for activating a display or warning if the actual 

distance is equal to or less than the computed distance. 

2. A device according to claim 1 wherein said detecting means 
comprises an emitter for emitting a pencil beam of 
electromagnetic radiation, a detector for sensing reflection of 
the emitted electromagnetic signals; and a circuit for 
determining the range of said second vehicle. 

3. A device according to claim 1 wherein said detecting means 
comprises an emitter for emitting pulsed sonic signals at an 
inaudible ultrasonic frequency, a detector for sensing reflected 
sonic signals, and a circuit for determining the range of said 
second vehicle. 
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4. A device according to claim 2 or 3 wherein the range 
determining circuit is operative to determine the range of the 
second vehicle by reference to the time lapse between emission 
of a pulse and reception of the reflection of the pulse, 

5. A device according to claim 4 including means for detecting 
doppler shifting of the reflected signal,; so that an indication 
may be given of relative velocity of said vehicles. 

6. A device according to claim 5 wherein the means for 
determing the velocity of the vehicle is constituted by the 
speedometer of the vehicle, and means for generating a signal 
corresponding to the velocity derived from the speedometer for 
application to the computing means. 

7 . A device according to any preceding claim wherein the 
computing means and comparator means are embodied in a 
microprocessor which is appropriately programmed to compute the 
braking distance, with reference to the velocity of the vehicle, 
and to data concerning the mass of the vehicle, and the rate of 
the road. 

8 . A device according to claim 7 wherein the microprocessor is 
programmed to sample the speed and distance at frequent 
intervals and perform a calculation and comparison for each 
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sample. 

9. A device according to claim 7 or 8 wherein the 
microprocessor has outputs connected to drive a visual display. 

10. A device according to claim 9 wherein said visual display 
comprises an arcuate window disposed concentrically about and 
above a speedometer dial, the window being graduated to show 
computed braking distance, and a brightly coloured flag which 
shows the distance of the other vehicle on the same scale. 

11. A device according to claim 9 wheirein said visual display 
includes an indicator which can flash and display a legend such 
as 1 TOO CLOSE - SLOW DOWN * . 

12. A device according to claim 7 or 8 wherein said 
microprocessor has outputs connected to drive an audible warning 
device . 

13. A device according to claim 12 wherein the audible warning 
device is any one or more of beeper; a continuous or a 

• discontinous sonic signal; or a synthesised or recorded voice 

speaking a warning message. 

14. A device according to claim 7 or 8 wherein said 



i 



microprocessor is programmed to apply or throttle control or 
engine governer, and/or apply the brakes of the vehicle. 



15. A 



braking distance indicating and warning device 
substantially as hereinbefore described, with reference to and 
as illustrated in the accompanying drawings. 
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